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(54) Internet-enabled voice-response service 

(57) A method and system of providing a remote 
user with access to a voice response unit, which allows 
Internet users to access voice response units using a 
web graphical interface. In one aspect, the present 
invention includes an Internet telephone services node, 
which includes a web server communicatively coupled 
to a client computer system of the remote user, a voice 
switch initiating a call to a voice response unit, respon- 
sive to a signal from the web server, a touch-tone gen- 
erator generating a touch-tone signal, responsive to a 
signal from the web server, and transmitting the touch- 
tone signal to the voice response unit through the voice 
switch and an audio streaming server receiving an 



audio signal from the voice response unit through the 
voice switch, digitizing the audio signal and transmitting 
the digitized audio signal to the client computer system 
through the web server. In another aspect, in order to 
provide a remote user with access to a voice response 
unit, the Internet telephone services node receives a 
request for access to the voice response unit from the 
remote user. Communications with the voice response 
unit are established. An audio signal is received from 
the voice response unit and information to be displayed 
to the remote user, which corresponds to the received 
audio message, is transmitted to the remote user. 
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Description 

Field of the Invention 

The present invention relates to accessing a voice s 
response unit through an Internet web server. 

Background of the Invention 

The Internet has become an increasing popular to 
medium of communication. One popular Internet appli- 
cation is the World Wide Web, which allows users to 
access servers using a graphical interface. Web access 
is available using commonly available personal compu- 
ter hardware and a web browser application. is 

Another Internet application that is growing in pop- 
ularity is Internet telephony. There are a number of 
Internet telephony devices and emerging services that 
allow a user with a personal computer, which has been 
properly configured with additional hardware and soft- 20 
ware, to access other like-equipped personal computers 
and, through gateways, telephones. Typically, these 
devices use analog-to-digital speech conversion with 
packetizing to create a duplex voice-bad communication 
channel. Many of these paths cannot transport touch- 25 
tone control signals, such as are used to control voice 
response units. Other arrangements are not convenient 
to use, as they require complicated audio input set-ups 
to work properly. 

Voice response units require callers to enter touch- 30 
tone control signals to navigate audio menu selections 
and obtain information or perform functions. Internet 
users desiring to access voice response units over the 
Internet are unable to conveniently do so. Internet 
telephony devices either are inconvenient to use, 35 
require complicated additional hardware, or don't work 
at all. The web graphical interface cannot be used 
because current web servers have not been interfaced 
with voice response units. It would be useful to provide 
the capability for Internet users to access voice 40 
response units. 

Summary of the Invention 

The present invention is a method and system of 45 
providing a remote user with access to a voice response 
unit, which allows Internet users to access voice 
response units using a web graphical interface. Popular 
personal computer hardware configurations may be 
used, without the need to add additional hardware. so 

In one aspect, the present invention includes a 
Internet telephone services node, which includes a web 
server, a voice switch, a touch tone generator and an 
audio streaming server. The web server is communica- 
tively coupl ed to a client computer system of the remote ss 
user. The voice switch initiates a call to a voice 
response unit in response to a signal from the web 
server. The touch-tone generator generates a touch- 
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tone signal in response to a signal from the web server, 
and transmits the touch-tone signal to the voice 
response unit through the voice switch. The audio 
streaming server receives an audio signal from the 
voice response unit through the voice switch, digitizes 
the audio signal and transmits the digitized audio signal 
to the client computer system. 

In another aspect, in order to provide a remote user 
with access to a voice response unit, the Internet tele- 
phone services node receives a request for access to 
the voice response unit from the remote user. Commu- 
nications with the voice response unit are established. 
An audio signal is received from the voice response unit 
and information to be displayed to the remote user, 
which corresponds to the received audio message, is 
transmitted to the remote user. 

Brief Description of the Drawings 

The details of the present invention, both as to its 
structure and operation, can best be understood by 
referring to the accompanying drawings, in which like 
reference numbers and designations refer to like ele- 
ments. 

Fig. 1 is a block diagram of an Internet-based voice 
response unit (VRU) access system, according to the 
present invention. 

Fig. 2 is a flow diagram of a process for accessing 
a VRU, implemented in the system shown in Fig. 1 . 

Fig. 3 is an exemplary VRU web page, used by the 
process shown in Fig. 2. 

Fig. 4 is an example of one embodiment of a VRU 
touch-tone page, used by the process shown in Fig. 2. 

Fig. 5 is an example of another embodiment of a 
VRU touch-tone page, used by the process shown in 
Fig. 2. 

Detailed Description of the Invention 

An Internet telephone services node, according to 
the present invention, is shown in Fig. 1 . A user oper- 
ates client computer system 102 to access the Internet. 
Client computer system 102 is typically a commonly- 
available personal computer including conventional ele- 
ments, such as a processor, memory, disk drive, display, 
and communication adapter, etc. Computer 102 
includes a conventional world wide web browser soft- 
ware program 104, such as NETSCAPE NAVIGATOR® 
or MICROSOFT INTERNET EXPLORER®. Computer 
102 also includes an audio streaming client software 
program 106, which is typically implemented as a plug- 
in module, a JAVA™ applet, or as a helper application to 
web browser 104. Audio streaming client 106 receives 
streaming audio data and plays the audio to the user. 

Computer 102 communicates with Internet tele- 
phone services node 108 over Internet/access network 
110. Computer 102 is coupled to Internet/access net- 
work 1 1 0 by communication link 111. Typically, compu- 
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ter 102 uses a conventional modem to dial into network 
110. in which embodiment communication link 111 
comprises conventional telephone lines. However, other 
types of communication links may also be used, with the 
appropriate adapters, such as an integrated services 5 
digital network (ISDN), or a local or wide area network. 

Internet/access network 110 includes a data com- 
munications network operated by an Internet service 
provider of the client and. in some embodiments, may 
include portions of the Internet In one embodiment 10 
Internet telephone services node 108 may be directly 
connected to the Internet service provider network. In 
another embodiment. Internet telephone services node 
108 is connected to the Internet service provider net- 
work through the Internet, either directly, or through is 
another Internet service provider network. The details of 
such communication network connections are well- 
known. 

Internet telephone services node 108 includes web 
server 112. touch-tone generator 1 1 4. audio streaming 20 
server 116 and voice switch 118. Internet/access net- 
work 110 communicatively couples computer system 
102 to web server 112 and to audio streaming server 
116. receives requests for information from computer 
1 02 and transmits the requested information to compu- ss 
ter 102. 

Voice switch 1 1 8 is connected to web server 1 1 2 by 
control link 120 and to public switched telephone net- 
work (PSTN) 122. Web server 112 issues control sig- 
nals to voice switch 118, causing voice switch 118 to 30 
initiate calls to the target voice response unit (VRU) 124 
through PSTN 122. Touch-tone generator 114 is con- 
nected to web server 112 by control link 126 and to 
voice switch 1 18 by audio link 128. 

Web server 112 issues control signals to touch- 3s 
tone generator 114, causing touch-tone generator 114 
to generate touch-tones for controlling VRU 124. The 
generated touch-tones are transmitted from touch-tone 
generator 114 to VRU 124 via audio link 128. voice 
switch 1 1 8 and PSTN 1 22. Audio streaming server 116 40 
is connected to web server 1 12 by control link 130 and 
data link 132 and to voice switch 1 18 by audio link 134. 
The audio signal generated by VRU 124 is transmitted 
to audio streaming server 116 via PSTN 122, voice 
switch 1 1 8 and audio link 1 34. Typically, the VRU audio 45 
signal includes audio prompts and messages, but all 
audio generated by the VRU is transmitted to audio 
streaming server 1 16. Audio streaming server 1 16 digi- 
tizes the incoming audio and transmits the digital audio 
stream to audio streaming client 1 06 for playback to the so 
user. The digital audio stream is transmitted via data link 
132 to Internet/access network 110. then via communi- 
cation link 111 to computer system 102. As described 
above, communication link 111 is typically an analog 
link transmitting data using modems. 55 

A process 200 for accessing a target voice 
response unit using Internet telephone services node 
108 of Fig. 1 is shown in Fig. 2. The process is best 



understood with reference to Fig. 1 . The process begins 
with step 202, in which a user accesses web server 1 12. 
Typically, the user does this by runing web browser 104 
on client computer system 102 and connecting to web 
server 112 via Internet/access network 110. The user 
operates web browser 104 conventionally, by selecting 
pages to be displayed. A request for a selected page is 
transmitted to web server 112. which then transmits the 
requested page to web browser 104, which displays the 
page to the user. When the user selects the VRU web 
page to be displayed, then in step 204, web server 112 
transmits the VRU web page to web browser 1 04, which 
displays the VRU web page to the user. An exemplary 
VRU web page is shown in Fig. 3. 

In step 206. the user selects a start action from 
among the options displayed on the VRU web page. 
Typically, the VRU web page will list a plurality of sup- 
ported VRUs that the user may access. When the user 
selects a particular VRU to be accessed, a request for a 
start action is transmitted to web server 104. which, in 
step 208. initiates a session with the selected VRU. Web 
server 104 signals voice switch 1 18 to initiate a call to 
the selected VRU using PSTN 122. Web server 104 
also signals audio streaming server to set up a session 
with the selected VRU. At the completion of this step, a 
conventional two-way voice call has been established 
using PSTN 122 between voice switch 118 and VRU 
124. Touch-tone generator 114 is connected, through 
voice switch 1 18, to the outgoing channel of the call and 
audio streaming server 1 16 is connected, through voice 
switch 118, to the incoming channel of the call. This 
arrangement allows tones generated by touch-tone 
generator 114 to be transmitted to VRU 124 and also 
allows audio prompts and messages from VRU 124 to 
be transmitted to audio streaming server 116, which 
digitizes the audio for transmission to client computer 
system 102. 

In step 210, web server 112 sends a VRU touch- 
tone page to web browser 104. which displays the page 
to the user. Exemplary VRU touch-tone pages are 
shown in Figs. 4 and 5. Audio streaming server 116 
sends the audio prompts and messages from VRU 124 
to audio streaming client 106 in computer system 102, 
which plays the audio prompts and messages to the 
user. In step 21 2, the user selects an option from among 
those presented. The selection is sent to web server 
112, which, in step 214, determines whether the user 
selected termination of the VRU session. If the user did 
not select termination of the session, then in step 216, 
web server 112 signals touch-tone generator 114 to 
generate the appropriate touch-tone signals corre- 
sponding to the user-selected option. The generated 
touch-tones are transmitted to VRU 124 using voice 
switch 1 1 8 and PSTN 1 22. The process then loops back 
to step 210, in which another VRU touch-tone page, cor- 
responding to the selected next-level menu, is sent to 
web browser 1 04 and the corresponding audio is sent to 
audio streaming client 106. 
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In step 21 4, if it is determined that the user selected 
termination of the VRU session, then in step 218. web 
server 112 signals voice switch 118 and audio stream- 
ing server 1 16 to terminate the call to VRU 124. 

An exemplary VRU web page 300 is shown in Fig. 
3. Page 300 displays a plurality of options 302-308. from 
which a user may select. Each option represents a par- 
ticular supported VRU system which may be accessed. 
For a supported VRU system, pages representing the 
menu structure of the system have been stored in web 
server 112. The actual option values are presented to 
the user, as shown in Fig. 5. In this example, option 1 
302 represents an airline ticket booking VRU system, 
option 2 304 represents a hotae banking VRU system, 
option 3 306 represents a stock broker VRU system, 
and option 4 308 represents a catalog shopping VRU 
system. Selection of an option by the user causes the 
Internet telephone service node to establish a session 
with the selected VRU system. 

VRU web page 300 also includes a telephone 
number field 310 and dial button 312, which allow the 
user to access unsupported VRU systems. When the 
user enters the telephone number of the VRU system in 
field 310 and selects dial button 312. the Internet tele- 
phone service node establishes a session using the 
entered telephone number. 

When an unsupported VRU is accessed, generic 
VRU touch-tone page 400, shown in Fig. 5, is displayed 
to the user. Page 400 includes a plurality of buttons 402 
representing the keys on a touch-tone pad. Selection of 
a particular button causes web server 112 to signal 
touch-tone generator 114 to generate the correspond- 
ing tone. Page 400 also includes a terminate option 
404, which allows the user to terminate the VRU ses- 
sion. 

When a supported VRU is accessed, a VRU web 
page that is specific to the accessed VRU is displayed 
to the user. An exemplary supported VRU touch-tone 
page 500 is shown in Fig. 5. A plurality of entries 502 
are displayed. Each entry represents a particular 
optional selection of a VRU menu. For each option, the 
touch-tone key symbol and descriptive text are dis- 
played. The options may be displayed by other repre- 
sentations, such as graphical symbols, pictures, text 
and combinations thereof. Page 500 also includes a ter- 
minate option 504, which allows the user to terminate 
the VRU session. 

Although a specific embodiment of the present 
invention has been described, it will be understood by 
those of skill in the art that there are other embodiments 
that are equivalent to the described embodiment. 
Accordingly, it is to be understood that the invention is 
not to be limited by the specific illustrated embodiment, 
but only by the scope of the appended claims. . 

Where technical features mentioned in any claim 
are followed by reference signs, those reference signs 
have been included for the sole purpose of increasing 
the intelligibility of the claims and accordingly, such ref- 



erence signs do not have any limiting effect on the 
scope of each element identified by way of example by 
such reference signs. 

5 Claims 

1 . A method of providing a remote user with access to 
a voice response unit via a computer network, com- 
prising the steps of: 

receiving, over the computer network, a 
request for access to the voice response unit 
from the remote user; 

establishing communications with the voice 
is response unit; 

receiving an audio signal from the voice 
response unit; and 

transmitting the audio signal to the remote user 
over the computer network. 

20 

2. The method of claim 1. wherein the step of trans- 
mitting the audio signal to the remote user com- 
prises the steps of: 

25 digitising the audio signal received from the 

voice response unit; and 
transmitting the digitized audio signal to the 
remote user. 

30 3. The method of claim 1 . further comprising the step 
of: 

transmitting information to be displayed to the 
remote user, the information corresponding to 
35 the received audio signal. 

4. The method of claim 3, wherein the received audio 
signal indicates a plurality of options that may be 
selected and the method further comprises the 

40 steps of: 

receiving a selection indicating one of the plu- 
rality of options from the user; and 
transmitting an audio signal based on the 
45 selected option to the voice response unit. 

5. The method of claim 3, wherein communications 
with the remote user are carried over the Internet. 

so 6. The method of claim 3, wherein the communica- 
tions with the voice response unit are audio com- 
munications. 

7. A method of remotely accessing a voice response 
55 unit, comprising the steps of: 

accessing a server; 

receiving, from the server, information corre- 
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sponding to an audio message received from a 
voice response unit the audio message indi- 
cating a plurality of options that may be 
selected; and 

transmitting, to the server, a selection indicat- s 
ing one of the plurality of options. 

8. The method of claim 7, further comprising the steps 
of: 

w 

receiving, from the server, information repre- 
senting a plurality of voice response units that 
may be selected; and 

transmitting, to the server, a selection indicat- 
ing a selected one of the plurality of voice is 
response units. 

9. The method of claim 7. further comprising the step 
of: 

20 

displaying the received information corre- 
sponding to the audio message. 

1 0. The method of claim 7, further comprising the steps 

of: 25 

receiving, from the voice response unit, the 
audio message indicating a plurality of options 
that may be selected; and 
playing the audio message. so 

1 1 . The method of claim 1 0, further comprising the step 
of: 

displaying the received information corre- 35 
sponding to the audio message. 

12. The method of claim 7, wherein the server is 
accessed over the Internet. 

40 

1 3. A method of providing a remote user with access to 
a voice response unit, comprising the steps of: 

accepting access from the remote user; 
transmitting, to the remote user, information to 4s 
be displayed, the information representing a 
plurality of voice response units that may be 
selected; 

receiving, from the remote user, a first selection 
indicating a selected one of the plurality of so 
voice response units; 

establishing audio communications wtth the 

selected voice response unit; 

receiving, from the selected voice response 

unit, an audio message indicating a plurality of ss 

options that may be selected; 

transmitting, to the remote user, information 

corresponding to the received audio message; 



receiving, from the remote user, a second 
selection indicating a selected one of the plu- 
rality of options; and 
transmitting, to the selected voice response 
unit, an audio signal based on the selected 
option. 

14. The method of claim 13. wherein the access from 
the remote user is over the Internet. 

1 5. The method of daim 1 3, wherein the audio commu- 
nications are carried over the public switched tele- 
phone network. 

16. A method of providing a remote user with access to 
a voice response unit, comprising the steps of: 

establishing communications with an Internet 

telephone services node; 

receiving, from the Internet telephone services 

node, a first unit of information representing a 

plurality of voice response units that may be 

selected; 

displaying, to the user, the first unit of informa- 
tion, 

receiving, from the user, a first selection indi- 
cating one of the plurality of voice response 
units; 

transmitting the first selection to the Internet 
telephone services node; 
establishing audio communications with the 
selected voice response unit; 
receiving, from the selected voice response 
unit, a second unit of information correspond- 
ing to an audio message, the audio message 
indicating a plurality of options that may be 
selected; 

displaying the second unit of information to the 
user, 

receiving, from the user, a second selection 
indicating a selected one of the plurality of 
options; and 

transmitting the second selection to the Inter- 
net telephone services node. 

17. The method of claim 16, wherein communications 
with the Internet telephone services node are car- 
ried over the Internet. 

18. The method of claim 16. wherein the second unit of 
information comprises the audio message from the 
selected voice response unit, and the method fur- 
ther comprises the step of: 

playing the audio message to the user. 

1 9. The method of claim 1 6, wherein the second unit of 
information comprises a digitized audio message 
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based on the audio message from the selected 
- voice response unit, and the method further com- 
prises the steps of: 

converting the digitized audio message to ana- s 
log form; and 

playing the audio message to the user. 

20. A computer program product for operating an Inter- 
net telephone services node, comprising a compu- to 
ter processor, to provide a remote user with access 

to a voice response unit, comprising: 

a computer readable medium; 
computer program instructions, recorded on is 
the computer readable medium, instructing the 
Internet telephone services node to receive, 
from the remote user, a request for access to 
the voice response unit; 

computer program instructions, recorded on 20 
the computer readable medium, instructing the 
Internet telephone services node to establish 
communications with the voice response unit: 
computer program instructions, recorded on 
the computer readable medium, instructing the 25 
Internet telephone services node to receive an 
audio message from the voice response unit; 
and 

computer program instructions, recorded on 
the computer readable medium, instructing the 30 
Internet telephone services node to transmit, to 
the remote user, information to be displayed, 
the information corresponding to the received 
audio message. 

35 

21. The computer program product of claim 20, 
wherein the received audio message indicates a 
plurality of options that may be selected and the 
computer program product further comprises: 

40 

computer program instructions, recorded on 
the computer readable medium, instructing the 
Internet telephone services node to receive a 
selection indicating one of the plurality of 
options from the user; and 45 
computer program instructions, recorded on 
the computer readable medium, instructing the 
Internet telephone services node to transmit an 
audio signal based on the selected option to 
the voice response unit. so 

22. The computer program product of daim 20, 
wherein communications with the remote user are 
carried over the Internet 

55 

23. The computer program product of claim 20, 
wherein the communications with the voice 
response unit are audio communications. 



24. The computer program product of claim 20, 
wherein the audio communications are carried over 
the public switched telephone network 

25. The computer program product of claim 20, further 
comprising: 

computer program instructions, recorded on 
the computer readable medium, instructing the 
Internet telephone services node to transmit 
the audio message to the remote user. 

26. The computer program product of claim 25, 
wherein the Computer program instructions 
instructing the Internet telephone services node to 
transmit the audio message to the remote user 
comprise: 

computer program instructions, recorded on 
the computer readable medium, instructing the 
Internet telephone services node to digitize the 
audio message received from the voice 
response unit; and 

computer program instructions, recorded on 
the computer readable medium, instructing the 
Internet telephone services node to transmit 
the digitized audio message to the remote user. 

27. A system for providing a remote user having a client 
computer system with access to a voice response 
unit, comprising: 

a web server communicatively coupled to the 
client computer system; 
a voice switch operable to initiate a call to a 
voice response unit, responsive to a signal 
from the web server; 

a touch-tone generator operable to generate a 
touch-tone signal, responsive to a signal from 
the web server, and transmit the touch-tone 
signal to the voice response unit through the 
voice switch; and 

an audio streaming server operable to receive 
an audio signal from the voice response unit 
through the voice switch, digitize the audio sig- 
nal and transmit the digitized audio signal to 
the client computer system. 

28. The system of claim 27. wherein: 

the received audio signal indicates a plurality of 
options that may be selected; 
the web server is further operable to receive a 
selection indicating one of the plurality of 
options from the user and transmit a signal 
based on the selected option to the touch-tone 
generator; and 
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the touch-tone generator is operable to trans- 
mit a touch-tone signal based on the selected 
option to the voice response unit responsive to 
the signal from the web server. 

5 

29. The system of claim 27, wherein communications 
with the client computer system are carried over the 
Internet. 

30. The system of claim 27, wherein the cornmunica- io 
tions with the voice response unit are audio com- 
munications. 

31 . The system of claim 30, wherein the audio commu- 
nications are carried over the public switched tele- is 
phone network. 

32. A method of providing touch tone signals from a 
network node to a voice response unit, the voice 
response unit in communication with the network 20 
node via a telephone network, the network node 
also in communication with a client computer which 
communicates with the node using information 
packets, the method comprising the steps of: 

25 

receiving from the client computer one or more 
information packets representing at least one 
touch tone signal; 

generating at least one touch tone signal based 
on the received information packets; and so 
transmitting the generated touch tone signal to 
the voice response unit. 
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